1
Optimization of SPME conditions for each analyte response was undertaken using a Box-Behnken design of 2 experiments approach with statistical testing based upon Brereton, 2003 . A series of randomized experiments 3 with extraction conditions set to test each parameter combination in Table 1 
18
The relationship between an analyte response, the b coefficients and the experimental conditions can be 
23
A design matrix for the optimization experiment can be constructed from the experimental conditions.
25
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To facilitate interpretation of the significance of each b coefficient it is helpful to code the design matrix such that 29 each experimental factor is on a comparable or common scale. Typically, this is achieved by replacing each 30 experimental factor level with -1, 0 or 1 in the design matrix.
32
A suitable design matrix for the optimization experiment can be constructed from the experimental conditions.
34
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37
As the design matrix is not square, i.e. a greater number of experiments than parameter values to be determined,
38
a pseudoinverse must be used to determine b coefficients:
Once b coefficients have been calculated for each experimental factor it is possible to predict ŷ and then
41
determine the sum of squares from residuals:
The mean error sum of squares is determined from the sums of squares of the residuals and degrees of freedom 44 such:
where N = total number of experiments and P = number of coefficients
46
Variance associated with the b coefficients is derived from the diagonal of the pseudoinverse design matrix:
Student's t-test can now be used to determine significance for each b coefficient with comparison to the 2 tailed 49 distribution: 
